The study objective is to determine physical exercises modes when developing motor skills in girls aged 14. materials and methods. The participants in the study were 40 girls aged 14. To achieve the objective set, the following research methods were used: study and analysis of scientific and methodological literature; pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical statistics, methods of mathematical experiment planning, discriminant analysis. results. The first canonical function explains 73.3% of the variation in results, the second function -21.6%, which indicates their high informativity (r 1 =0.898; r 2 =0.743). The analysis of canonical functions highlights the statistical significance of the first and second canonical functions (λ 1 =.067; р 1 =0.001; λ 2 =0.346; р 2 =0.001). The first and second functions have a high discriminative ability and value of interpretation with respect to the general totality. The number of repetitions for mastering the first and fourth series of training tasks has the largest contribution to the first canonical function. This indicates that the exercises for developing motor abilities and teaching to control movement time and muscular effort influence the effectiveness of teaching a press headstand and handstand. The number of repetitions for mastering the second and third series of training tasks has the largest contribution to the second canonical function. This indicates that starting and ending positions, and actions without which the exercise performance is impossible influence the effectiveness of teaching a press headstand and handstand. Conclusions. The discriminant function structure coefficients show that the training program effectiveness is determined by selecting the series of training tasks and their performance modes. To choose the most rational mode of exercises of the series of tasks when teaching girls aged 14 a press headstand and handstand, the first discriminant function can be used with an emphasis on the most informative variables.
introduction
The analysis of scientific and methodological literature highlights the relevance of focusing attention on the study of regularities of motor skills development in children and adolescents (Wright, 1999; Khudolii & Ivashchenko, 2014; Rink, Jones, Kirby, Mitchell & Doutis, 2007) .
In their research papers, Khudolii and Ivashchenko (2014) , Lopatiev, Ivashchenko, Khudolii, Pjanylo, Chernenko and Yermakova (2017) substantiated the conceptual approaches to experiment planning when studying the effectiveness of learning process and developing learning models. The researchers ascertained the effectiveness of using factorial plans when studying the process of teaching children and adolescents and developing regression models. The papers by Acher, Arca and Sanmarti (2007) , Chatzipanteli, Digelidis, Karatzoglidis and Dean (2016) point to the importance of modeling process in children's cognitive activity.
In their papers, Chernenko (2015) , Ivashchenko, Iermakov, Khudolii, Yermakova, Cieślicka and Harkusha (2018) , Ivashchenko (2017) reveal that the learning process effectiveness can be improved by analyzing regression models and calculating optimal modes of physical exercises during physical education classes.
According to Samuel, Zavdy, Levav, Reuveny, Katz and Dubnov-Raz (2017) , Balaban (2018) , physical activity can both positively and negatively effect children's cognitive activity and their motor skills development.
ТМФВ, 2018, том 18, № 4 ISSN 1993-7989 (print) . ISSN 1993-7997 (online However, there has been little research on physical exercises modes when mastering the series of training tasks within programmed learning.
Thus, it is relevant to classify physical exercises modes in the process of mastering training tasks by middle school students.
The study objective is to determine physical exercises modes when developing motor skills in girls aged 14.
Materials and methods
Study participants. The participants in the study were 40 girls aged 14. The children and their parents were fully informed about all the features of the study and agreed to participate in the experiment.
Study organization. To achieve the objective set, the following research methods were used: study and analysis of scientific and methodological literature; pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical statistics, methods of mathematical experiment planning, discriminant analysis.
The pedagogical experiment was conducted in the secondary school No. 22, Kramatorsk, Donetsk region, in the 2012-2013, 2013-2014 academic years.
During the learning process, the study used a method of algorithmic orders. The press headstand and handstand training program included training tasks given in Table 1 . The student could proceed to the next exercise only after a correct performance of the previous exercise on three consecutive attempts. The number of repetitions needed to teach exercises in each series of training tasks were recorded. The level of proficiency in the physical exercises performance was determined by the alternative method: "performed" or "failed". A technically correct performance of the exercise gave the students "1" point; a failure to perform the exercise gave them "0" entered in the protocol.
To achieve the objective set, the study examined the effect of different variants of exercises, specifically: the number of repetitions (x 1 ) and rest intervals (x 2 ) on mastering a press headstand technique. The girls aged 14 were divided into four groups according to the experiment plan. The differences between the groups in the lesson plan resulted from the factorial experiment conditions presented in Table 2 . The bottom and top levels of the factors were chosen based on the data provided by Khudolii and Ivashchenko (2014) , Ivashchenko (2016) , Chernenko (2015) , and were limited to the lesson framework.
Statistical analysis. This paper used the methods of analyzing the results of mathematical experiment planning of a 2к type full factorial experiment (Khudolii & Ivashchenko, 2014; Ivashchenko, 2016) .
The study materials were processed by the IBM SPSS 20 statistical analysis software. In the process of Table 3 shows the results of discriminant analysis, which speak to the influence of different modes of physical exercises on the effectiveness of mastering the series of training tasks of acrobatic exercises by the girls aged 14. Statistically significant differences in the number of repetitions needed to master the exercises are observed in the first, second, fourth, fifth, and sixth series of training tasks. The proposed modes of physical exercises have no statistically significant influence (p>0.05) on mastering the third series of training tasks (actions without which the exercise performance is impossible).
Study results
To master the first, second, and sixth series of training tasks, the best option is the first mode of physical exercises: 6 repetitions with a rest interval of 60 seconds.
To clarify the effect of different modes of physical exercises on the level of proficiency, the study conducted a discriminant analysis (see Table 3 -9) .
The first canonical function explains 73.3% of the variation in results, the second function -21.6%, which indicates their high informativity (r 1 =0.898; r 2 =0.743) (see Table 4 ). The materials of the canonical functions analysis show the statistical significance of the first and second canonical functions (λ 1 =.067; р 1 =0.001; λ 2 =0.346; р 2 =0.001). The first and second functions have a high discriminative ability and value of interpretation with respect to the general totality (Table 5) . Table 6 presents standardized coefficients of the canonical discriminant function, which make it possible to determine the ratio of variables' contribution to the function result.
The number of repetitions for mastering the first and fourth series of training tasks has the largest contribution to the first canonical function. This indicates that the exercises for developing motor abilities and teaching to control movement time and muscular effort influence the effectiveness of teaching a press headstand and handstand. The number of repetitions for mastering the second and third series of training tasks has the largest contribution to the second canonical function. This indicates that the starting and ending positions, and actions without which the exercise performance is impossible influence the effectiveness of teaching a press headstand and handstand. Table 7 presents structure coefficients of the first canonical discriminant function, which are the coefficients of correlation between the variables and the function. The function is most substantially related to the results of mastering the first and sixth series of training tasks: thus, a significant difference between modes of exercises 1-4 is observed in the number of repetitions needed to develop motor abilities and to master the whole exercise. The structure coefficients of the second canonical discriminant function show that the function is most substantially related to the results discriminant analysis, the study created a prognostic model for group membership. This model develops a discriminant function (or, when there are more than two groups -a set of discriminant functions) in the form of a linear combination of predictor variables, ensuring the best division of groups. These functions are developed according to a set of observations, for which their group membership is known. These functions can continue to be used for new observations with known values of predictor variables and unknown group membership. For each canonical discriminant function, the study calculated: eigenvalue, dispersion percentage, canonical correlation, Wilks' Lambda, Chi-square.
The study protocol was approved by the Ethical Committee of the University. In addition, the children and their parents or legal guardians were fully informed about all the features of the study, and a signed informedconsent document was obtained from all the parents. ISSN 1993-7989 (print) . ISSN 1993-7997 (online) . Теорія та методика фізичного виховання. Том 18, № 4 of mastering the second series of training tasks: thus, a significant difference between modes of exercises 2-4 is observed in the number of repetitions needed to master the starting and ending positions of the exercises. Table 8 shows the classification results of the groups, 85.0% of the original grouped observations were classified correctly. Therefore, the canonical discriminant function can be used to classify the modes of physical exercises during motor skills development. Table 9 presents the centroid coordinates for the three groups. They make it possible to interpret the canonical function in relation to the classification role. The graphic material given in Fig. 1 shows the density of 
discussion
The paper assumed that a full factorial experiment and discriminant analysis would make it possible to determine the peculiarities of developing motor skills in girls aged 14. The study results show that in the suggested matrix of factorial experiment plan, the chosen step of variation of factors is sufficient to study the influence of different physical exercises modes on the effectiveness of teaching a press headstand and handstand (Table 2) . The study makes an assumption on the possibility of using a discriminant function to evaluate the effectiveness of different modes of physical exercises when teaching the series of tasks. The verification of the canonical functions shows their statistical significance, and the discriminant function equation provides a possibility to select the best option for obtaining a positive effect when teaching the series of exercises ( Table 10 ). The best option for teaching the girls aged 14 the headstand and handstand series of tasks is the first mode of physical exercises: 6 repetitions with a rest interval of 60 seconds. The study results supplement the data obtained by Khudolii and Ivashchenko (2014) , Kapkan (2015) , Ivashchenko (2016) on the effectiveness of using factorial experiment plans when studying the effectiveness of children and adolescents' learning process.
According to García-Moya, Moreno and Jiménez-Iglesias (2012), Wang, Karns and Meredith (2003) , the use of factorial experiment plans in studies involving adolescents and children improves the quality of evaluating their development indicators. The data obtained by Correa et al. (2009 Correa et al. ( , 2012 confirm the validity of using a 2 k type full factorial experiment. The obtained results:
• specify the conceptual approaches to experiment planning when studying the effectiveness of learning process and developing learning models for children (Khudolii & Iermakov, 2011; Ivashchenko, 2016 ); • supplement the information on the use of a discriminant function when classifying schoolchildren by motor skills development (Cantell, Smyth & Ahonen, 2003) and their attitude towards physical education and out-ofschool physical activity (Donovan, Mercier & Phillips, 2015) ; • confirm the data on the effectiveness of using a discriminant function when studying the effect ISSN 1993-7989 (print) . ISSN 1993-7997 (online) . Теорія та методика фізичного виховання. Том 18, № 4 of physical activity on motor skills development in children (Ivashchenko, 2016; Herrmann, Gerlach, & Seelig, 2016) . The prospect for further exploration is to study the regularities of teaching physical exercises to boys aged 14-15.
conclusions
The 2 2 type experiment made it possible to study the multifactorial structure of teaching the girls aged 14, using a program of algorithmic orders, to specify the optimal correlations of factors for their use when teaching physical exercises during physical education classes.
The discriminant analysis made it possible to determine the modes of physical exercises during motor skills development; to answer the question as to the significance of difference between the modes of work by the effectiveness of motor skills development; to define what motor tests most substantially influence the differentiation of classes; what class the object belongs to based on the values of discriminant variables. The discriminant function structure coefficients show that the training program effectiveness is determined by selecting the series of training tasks and modes of their performance.
To choose the most rational mode of exercises of the series of tasks when teaching girls aged 14 a press headstand and handstand, the first discriminant function can be used with an emphasis on the most informative variables.
